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ABSTRACT
Objectives: An increased need exists to examine factors that protect against age-related cognitive
decline. There is preliminary evidence that meditation can improve cognitive function. However, most
studies are cross-sectional and examine a wide variety of meditation techniques. This review focuses
on the standard eight-week mindfulness-based interventions (MBIs) such as mindfulness-based stress
reduction (MBSR) and mindfulness-based cognitive therapy (MBCT).
Method:We searched the PsychINFO, CINAHL, Web of Science, COCHRANE, and PubMed databases to
identify original studies investigating the effects of MBI on cognition in older adults.
Results: Six reports were included in the review of which three were randomized controlled trials.
Studies reported preliminary positive effects on memory, executive function and processing speed.
However, most reports had a high risk of bias and sample sizes were small. The only study with low
risk of bias, large sample size and active control group reported no signiﬁcant ﬁndings.
Conclusion: We conclude that eight-week MBI for older adults are feasible, but results on cognitive
improvement are inconclusive due a limited number of studies, small sample sizes, and a high risk of
bias. Rather than a narrow focus on cognitive training per se, future research may productively shift to
investigate MBI as a tool to alleviate suffering in older adults, and to prevent cognitive problems in
later life already in younger target populations.
KEYWORDS
Mindfulness; MBSR; MBCT;
cognition
Introduction
A growing body of literature supports the efﬁcacy of mindful-
ness-based interventions (MBIs) in promoting health beneﬁts
and psychological well-being for both healthy and clinical
populations (Fjorback, Arendt, Ornbøl, Fink, & Walach, 2011;
Khoury, Sharma, Rush, & Fournier, 2015). Recently, the poten-
tial of MBI to contribute to successful aging has gained inter-
est, also in the context of dementia prevention by targeting
stress and other risk factors. This interest was sparked by
research in young adults suggesting that mindfulness training
could beneﬁt cognitive functioning (see review Chiesa, Calati,
& Serretti, 2011). Studies on the effects of meditation on age-
related cognitive decline reported effects on attention, mem-
ory, executive function, processing speed, and general cogni-
tion (Gard, H€olzel, & Lazar, 2014). However, these studies
involved a variety of meditation techniques and had a cross-
sectional design, making it hard to draw ﬁrm conclusions.
There are several pathways by which MBI can inﬂuence
cognitive aging (see Figure 1). There is preliminary evidence
that stress inﬂuences the biological aging process (Blackburn
& Epel, 2012). Several studies have shown association
between MBI, stress, arousal (e.g. high cortisol) and cellular
aging (Epel, Daubenmier, Moskowitz, Folkman, & Blackburn,
2009). Mindfulness meditation may result in increased telo-
merase activity (Schutte & Malouff, 2014). Telomerase enzyme
activity inﬂuences telomerase length, which is associated with
health and mortality (Blackburn & Epel, 2012). Moreover, a
randomized controlled trial (RCT) showed that a mindfulness-
based stress reduction (MBSR) program in lonely older adults
down-regulated pro-inﬂammatory gene expression (Creswell
et al., 2012). MBI in older adults may also impact other risk fac-
tors associated with age-related cognitive decline such as
depression (Foulk, Ingersoll-Dayton, Kavanagh, Robinson, &
Kales, 2014; Gallegos, Hoerger, Talbot, Moynihan, & Duber-
stein, 2013; Splevins, Smith, & Simpson, 2009; Young & Baime,
2010) and vascular risk factors, such as hypertension (Palta
et al., 2012). Mindful meditation may inﬂuence brain structure
and function (Tang, H€olzel, & Posner, 2015) and a review
reported some evidence that meditation may slow down age-
related brain degeneration (Luders, 2014). Recently, a study
showed reduced age-related degeneration of the hippocam-
pal subiculum, an area known to show reduction of gray mat-
ter with normal aging, in long-term meditators (Kurth,
Cherbuin, & Luders, 2015). Moreover, a study on adults with
Mild Cognitive Impairment (MCI) reported that participants in
a MBSR program showed increased functional connectivity in
the default mode network compared to control participants
(Wells et al., 2013). In addition, MBSR participants showed a
trend towards less bilateral hippocampal volume atrophy
than controls. These preliminary results, that require replica-
tion and systematic review, indicate that in adults with MCI,
MBSR may have a positive impact on the regions of the brain
most related to MCI and Alzheimer disease. Some studies also
report indirect evidence by investigating the protective effect
of trait mindfulness. For example, the negative effect of life
stress on mental health was weakened for those individuals
with higher levels of trait mindfulness (de Frias & Whyne,
2015).
Even though these early reports suggest preliminary evi-
dence that meditation can inﬂuence age-related cognitive
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decline, it remains unclear what can be expected from a stan-
dard eight-week MBI such as MBSR and mindfulness-based
cognitive therapy (MBCT), which have typically been used in
health research. Both of these eight-week programs cultivate
mindfulness, an ancient Buddhist concept described as
awareness that emerges through paying attention to the
present moment, in an open and nonjudgmental way (Kabat-
Zinn, 1990). MBCT was developed from MBSR and includes
more information on depression and cognitive therapy-based
exercises. The MBSR/MBCT training consists of eight group
meetings lasting two and a half hours each, plus one full day
during the sixth week of the course. Both trainings incorpo-
rate the following formal meditative exercises: body scan,
gentle yoga, sitting meditation, and walking meditation
(Kabat-Zinn, 1990; Segal, Williams, & Teasdale, 2002).
This review focuses on these two interventions (MBSR;
MBCT) because they have been the most widely studied meth-
ods to induce mindfulness in clinical and nonclinical samples
(Hempel et al., 2014), involve a systematic approach, have a
standard protocol, are accessible, and give attention to practi-
cal application in daily life. First, we report our review of
research on MBI and cognition in older adults. Then, we discuss
the potential of MBI to contribute to successful cognitive aging.
Methods
Eligibility criteria
For inclusion in the review, studies were required to have used
MBSR or MBCT as intervention. Minor adjustments in session
time to accommodate an older population were allowed as
long as the training remained eight weeks. Studies in peer-
reviewed journals with samples with a mean age of 65 years or
older, that used cognitive tasks as outcome measures were
included. These eligibility criteria were assessed ﬁrst at the level
of the title, then the abstract, and ﬁnally the full article.
Study search and selection
The electronic databases Pubmed, PsychINFO, CINAHL, Web
of Science and Cochrane Library, from the ﬁrst available date
until 24 August 2016, were used to search for relevant litera-
ture. The search included the following terms ((‘aging’) AND
(‘MBSR’ OR ‘MBCT’ OR ‘mindfulness’)). The term ‘cognition’
was not used for the search to include papers which did not
focus on cognition but did report on cognitive test outcomes.
In addition to database searches, additional relevant studies
were identiﬁed from the reference lists of examined articles.
Figure 2 represents a ﬂow diagram of the study selection
Figure 1. Schematic model for the effects of meditation on cognition. (Adapted
from Marciniak et al. (2014).)
Figure 2. Flow diagram review.
2 L. BERK ET AL.
process according to the Consort statement 2010 (www.con
sort-statement.org).
Data extraction and risk of bias assessment
A summary of the data extraction of the reviewed studies is
shown in Table 1. Risk of bias was assessed with the Cochrane
Risk of Bias Tool (Table 2; Higgins et al., 2011). Data extraction
was conducted by L.B. The risk-of-bias evaluation was con-
ducted by L.B. and M.v.B.; for all ratings, a consensus was
reached.
Results
The literature search resulted in a total of 374 records, 370
through the databases (Pubmed 62, PsychINFO 77, CINAHL
17, Web of Science 23, Cochrane Library 191), and three
through cross-referencing the examined articles. After screen-
ing and full-text assessment, 6 studies were selected for ﬁnal
review. Table 1 presents characteristics of these studies.
Ernst et al. (2008) investigated the feasibility and effects of
MBSR on nursing home residents in Germany. Cognitive state
was assessed pre- and post-intervention with the Mini-Mental
State Examination (MMSE; Folstein, Folstein, & McHugh,
1975). Other outcome variables were health-related quality of
life (Short-Form General Health Survey; SF-12; Ware, Kosinski,
& Keller, 1996), depressive symptoms (Geriatric Depression
Scale Residential; GDS-12R; Sutcliffe et al., 2000), activities of
daily living (Barthel Index; Mahoney & Barthel, 1965), and
visual analogue scales of satisfaction with life, physical pain
and major complaints. A semi-structured interview was con-
ducted at the end of the course to inquire which elements of
the course were helpful and which ones were difﬁcult, and
whether the course had been a strain on the participant.
This non-randomized study included ﬁfteen participants
(mean age: 80 years) in the MBSR group and seven partici-
pants (mean age: 89 years) in the non-intervention group.
The intervention group was self-selected: those who wanted
to participate could, and those who were only willing to par-
ticipate for the assessments were the non-intervention group.
The MBSR was adjusted by shortening the sessions from
120 min to 90 min, and the physical exercises were simpliﬁed
to be less strenuous for the elderly participants. Also, the
homework assignments were reduced and there was no full
day retreat. Nine out of ﬁfteen participants completed the
MBSR course.
Change score of outcome measures were compared for
the completers of the MBSR group and the non-intervention
group. The MBSR group showed signiﬁcant improvements in
health-related quality of life and depressive symptoms. The
non-intervention group had more major complaints at base-
line than the MBSR group and showed a decrease of major
complaints to the level of the MBSR group. The MMSE score
did not show a signiﬁcant difference, however the score
stayed the same in the MBSR group (pre- and post-score: 29)
and decreased in the non-intervention group (pre: 27; post
24).
As acknowledged by the authors, several limitations were
apparent. The groups were self-selected, there were demo-
graphic differences between the groups at baseline (age,
nursing status and major complaints), no active control group,
and attrition was relatively high (40%) in the MBSR group.
Lenze et al. (2014) studied the effects of MBSR on mindful-
ness, worry, and cognition in older adults with anxiety-related
distress and subjective cognitive dysfunction. Thirty-four par-
ticipants (mean age: 71 years) were assigned to either a stan-
dard 8-session MBSR group or to an extended 12-session
MBSR group. The retreat day was shortened to one-half day
and the intensity of the yoga was reduced. Pre- and post-
intervention measurements were carried out. A follow-up at
three and six months after completion was conducted to
assess continued use of MBSR techniques. A cognitive battery
assessed memory and executive function. Verbal memory
was measured with the immediate and delayed list and para-
graph recall tests of the Repeatable Battery for the Assess-
ment of Neuropsychological Status (RBANS; Randolph,
Tierney, Mohr, & Chase, 2010) and California Verbal Learning
Test (CVLT; Delis, Kramer, Kaplan, & Ober, 1987) Executive
function was measured with the Delis-Kaplan Executive Func-
tion Scale (DKEFS) verbal ﬂuency test (Delis, Kaplan, & Kramer,
2001). The RBANS digit span test and DKEFS color-word inter-
ference test were administered only for half of the partici-
pants and then discontinued. There were no signiﬁcant
differences between the 8-session and 12-session MBSR par-
ticipants and the scores of both groups together were
reported. Participants showed a signiﬁcant improvement on
list delayed recall, paragraph immediate recall, paragraph
delayed recall, verbal ﬂuency, and color-word interference. No
signiﬁcant changes were found for list learning and digit span
test. Participants showed signiﬁcant improvements in worry
severity (Penn State Worry Questionnaire-Abbreviated;
PSWQ-A; Stanley et al., 2003) and mindfulness using the Cog-
nitive Affective Mindfulness Scale-Revised (CAMS-R; Feldman,
Hayes, Kumar, Greeson, & Laurenceau, 2007) but not on the
Mindful Attention Awareness Scale (MAAS; Brown & Ryan,
2003). The drop-out rate was low (6%). The majority of partici-
pants reported continued use of mindfulness techniques at 3-
and 6-month follow-up.
The major limitation of this study is the lack of a control
group. There is a strong possibility that the neuropsychologi-
cal testing with an eight-week interval was biased by practice
effects. Moreover, the use of different tests for different
groups makes the analysis complex and choosing to drop a
test for half the participants but reporting the results for half
the group may introduce bias.
Mallya and Fiocco (2015) investigated the effects of MBSR
on cognitive functioning and wellbeing in healthy older
adults. Participants were randomly assigned to either MBSR (n
D 57, mean age: 68.8 years) or an active control group (n D
40, mean age: 69.7 years). The active control condition con-
sisted of a reading component and relaxation component,
and had the same number of sessions and homework as
MBSR. Several cognitive domains were assessed. Global cogni-
tive function was assessed using MSSE (Folstein et al., 1975) to
compare the groups at baseline. Executive function was
assessed with the Trail Making Test (TMT) A and B (Reitan &
Wolfson, 1993). Verbal ﬂuency was assessed with Controlled
Oral Word Association Task (COWAT; Eslinger, Damasio, &
Benton, 1984). Other measurements included Mindful Atten-
tion Awareness Scale (MAAS; Brown & Ryan, 2003), Perceived
Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983), the
Geriatric Depression Scale (GDS; Yesavage et al., 1983), Quality
of Life Scale (QOLS; Flanagan, 1978), and the Rosenberg Self-
Esteem Scale (RSES; Rosenberg, 1965). Controlling for sex,
education, and age, data were analyzed separately for the
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intention-to-treat (ITT) participants and the participants who
completed the training (i.e. per protocol treatment (PPT)). The
completion rate was marginally higher (but not signiﬁcantly
different) for the MBSR group (91%) than the active control
group (70%). No signiﬁcant differences were found on the
cognitive scores in either the ITT or PTT analyses, although
there was a trend for MBSR completers to improve perfor-
mance on the delayed recall compared to active control. Also,
no changes on the measurements of wellbeing were found.
The authors suggested that these null-ﬁndings could be attrib-
uted to ceiling effects, given that the participants were healthy,
high-functioning older adults. Perhaps there was no room for
improvement in this sample, and the beneﬁcial effects of
MBSR only apply to those with high levels of distress.
This study is one of two RCTs in the review with an active
control group. The active control group was to control for
nonspeciﬁc effects. However, the progressive muscle relaxa-
tion used in the control group requires attention and aware-
ness, and may have some overlap with the MBSR program.
Another limitation of the study is omission of an additional
wait list control group for better comparison with previous
studies. Despite these minor limitations, this study was the
ﬁrst well-designed and controlled study in healthy older
adults.
Moynihan et al. (2013) studied the effects of MBSR on exec-
utive function, frontal alpha asymmetry and immune function
in older adults. Other measurements included mindfulness
(MAAS; Brown & Ryan, 2003), perceived stress (PSS; Cohen
et al., 1983) and depression, assessed with the Center for the
Epidemiologic Studies Depression Scale-Revised (CES-D-R;
Lewinsohn, Seeley, Roberts, & Allen, 1997). Executive function
was assessed using the TMT B/A ratio. Participants (n D 201)
were randomized into an MBSR (mean age: 73.3 years) or
waitlist control group (mean age: 73.6 years). The MBSR partic-
ipants showed improved executive function with a signiﬁ-
cantly lower TMT B/A ratio compared to the control group at
post-intervention but not at the 3-week or 24-week follow-up.
No signiﬁcant differences in trails A or B were found at any of
the time points. The MBSR group had higher MAAS scores
after the intervention (p D 0.023) and at follow-up 24 weeks
later (p D 0.006). The immune response (measured by anti-
body response after antigen challenge) of the MBSR partici-
pants was greater than the control group immediately after
the intervention. Contrary to the hypothesis, the MBSR
group’s immune response was lower 24 weeks after
intervention.
This was the ﬁrst RCT with a large sample of older adults,
but it also has some limitations. The study did not include an
active control group and the control group differed from the
MBSR group at baseline; scoring lower on perceived self-con-
trol and depression scores, and higher on mindfulness.
O’Connor, Piet, and Hougaard (2014) investigated the
effects of MBCT on depressive symptoms (Beck Depression
Inventory; Beck, Steer, & Carbin, 1988), posttraumatic stress
(PTSS; measured with Harvard Trauma Questionnaire – Part
IV; Mollica et al., 1992), complicated grief (Inventory of Com-
plication Grief – Revised; Prigerson et al., 1995) and working
memory (letter-number sequencing; Wechsler, 1997) in
elderly bereaved people with long-term bereavement-related
distress. These outcome measures were assessed pre- and
post-intervention and ﬁve months after intervention. This
non-randomized pilot study enrolled 18 participants in the
MBCT group (mean age: 76.7 years) and 18 participants in a
wait-list control group (mean age: 77.0 years). Twelve partici-
pants (67%) of the MBCT group completed the intervention,
no signiﬁcant differences were found between completers
and intention-to-treat (ITT). A signiﬁcant increase in working
memory was found post-intervention for the MBCT group,
but not the waitlist group. This difference disappeared at ﬁve-
month follow-up. Furthermore, depressive symptoms
decreased for the MBCT group, and not for the wait-list con-
trol group, at the ﬁve-month follow-up, but not immediately
after the intervention. No signiﬁcant differences were found
for PTSS or complicated grief scores.
This pilot study shows promising results in terms of
improved working memory, but without lasting effects after
the intervention. The authors note that most participants dis-
continued daily formal mindfulness practice, which may be
the reason for the lack of persistence. One of the limitations
of this study is that it is non-randomized due to practical rea-
sons: the MBCT group consisted of persons living close to the
place where the intervention took place.
Smart, Segalowitz, Mulligan, Koudys, and Gawryluk (2016)
investigated the feasibility and effects of MBSR on cognitive
electrophysiology (P3 event-related potential (P3 ERP) com-
ponent), attention, structural magnetic resonance imaging
(MRI), and psychological functioning on older adults with and
without subjective cognitive decline (SCD). This randomized
controlled study included 15 older adults with SCD (mean
age: 69.6) and 23 without SCD (mean age: 70.0). Two partici-
pants (one of each group) failed to complete the intervention
and post-testing due to health reasons, bringing the total to
36 participants. Both groups were randomized to either 8-
week MBSR or a 5-week psychoeduction program on cogni-
tive aging. The assessment took place within four weeks
before intervention and within two weeks after intervention.
EEG was taken during the Go/NoGo task. The behavioral
measures from this task (reaction time, accuracy and reaction
time intra-individual variability (RT IIV) were measured. RT IIV
was used to assess attention regulation and been proposed
as an indicator of future pathological cognitive decline (Bielak,
Hultsch, Strauss, Macdonald, & Hunter, 2010). The self-report
Table 2. Risk of bias summary.
Selection bias Performance bias Detection bias Attrition bias Reporting bias
Author (year)
Random
sequence
generation
Allocation
concealment
Blinding of
participants and
personnel
Treatment
ﬁdelity
Blinding of
outcome
assessment
Incomplete
outcome data
Selective
reporting
Ernst et al. (2008) N/A N/A ? ? ? ¡ ?
Lenze et al. (2014) N/A N/A ¡ C ? C ¡
Mallya and Fiocco (2015) C C C C C C ?
Moynihan et al. (2013) C ? ? C ? C ¡
O’Connor et al. (2014) ¡ ¡ ¡ ? ? C ?
Smart et al. (2016) ? C C ? ? C ?
Note: ?Unknown risk; CLow risk; ¡High risk.
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measures included an index of cognitive complaints from
combined items of GDS, Memory Complaints Questionnaire
(Crook, Feher, & Larrabee, 1992), and items from the Metame-
mory in Adulthood Questionnaire (Dixon, Hultsch, & Hertzog,
1988). Moreover, depression was assessed using the items on
the GDS that were not cognitive complaints. Memory self-efﬁ-
cacy was assessed using the Memory Self-Efﬁcacy Question-
naire (Berry, West, & Dennehey, 1989). Attention regulation
was assessed with the three subscales from the Five Facet
Mindfulness Questionnaire (FFMQ; Baer et al., 2008), namely
Describe, Observe and Act Aware. The structural MRI was
used to measure percent brain volume change pre-/post-
intervention. This study compared both the interventions
(MBSR or psychoeducation) and the groups (SCD or healthy
control). Participants showed a reduction in cognitive com-
plaints and depression, regardless of the intervention type.
Mindfulness attention did not change after either interven-
tion. Memory self-efﬁcacy increased for SCD and decreased
for the healthy controls after both interventions. Participants
with SCD receiving MBSR, but not PE, showed increase P3
amplitude post-intervention, approximating scores of healthy
controls. The behavioral results of the Go/NoGo task showed
that there was no effect on RT, and an increase in accuracy for
all participants. Importantly, all MBSR participants showed a
reduction in Go/Nogo RT IIV, indicating an increased ability in
moment-to-moment regulation of attention. The authors sug-
gest that being able to better regulate attention might com-
pensate for memory difﬁculties in older adults with cognitive
decline. The structural MRI with a subset (PE n D 6, MBSR n D
8) showed increase in brain volume in the MBSR group.
This pilot study is the only other RCT discussed in this
review with an active control group (PE). It demonstrated the
feasibility of MBSR with older adults with and without SCD.
Attention regulation was improved in all MBSR participants.
This well-designed study, including a rigorous screening pro-
cess, can serve as an example for future studies with the addi-
tion of a follow-up assessment to see whether the observed
changes remain stable in the long term.
Discussion
Summary
We reviewed six studies investigating the effects of MBI on
cognition in older adults. The studies reported a variety of
neuropsychological tests to measure global cognitive func-
tion, executive function and memory.
Tests that were used by more than one study were the
MMSE (Ernst et al., 2008; Mallya & Fiocco, 2015), verbal ﬂuency
(Lenze et al., 2014; Mallya & Fiocco, 2015), and the TMT (Mal-
lya & Fiocco, 2015; Moynihan et al., 2013; Paller et al., 2014).
No effects on the MMSE were found. Lenze et al. (2014)
reported improvements post-intervention on verbal ﬂuency;
however, there was no control group. The RCT by Mallya and
Fiocco (2015) did not report signiﬁcant ﬁndings on verbal ﬂu-
ency. They also did not ﬁnd signiﬁcant differences on the
TMT; however, Moynihan et al. (2013) reported signiﬁcant
changes on the TMT (only when using the B/A ratio) at post-
intervention compared to control. This difference disappeared
at follow-up after 3 and 21 weeks (Moynihan et al., 2013).
Other ﬁndings include a trend of post-intervention improve-
ment compared to controls on working memory (O’Connor
et al., 2014) and improved regulation of attention (Smart
et al., 2016). Most neuropsychological tests did not show any
differences between intervention and control groups.
Although Lenze et al. (2014) reported signiﬁcant improve-
ment on several tests, this study did not include a control
group.
Three of the six reviewed studies were RCTs (Mallya &
Fiocco, 2015; Moynihan et al., 2013; Smart et al., 2016). Most
of the studies were conducted as pilot projects and can be
interpreted as evidence of feasibility of MBI interventions in
older adults. It was demonstrated that no major adjustments
to the standard protocol of MBSR/MBCT are necessary. Also,
there is no support for the notion that increasing the length
of the intervention would be an improvement (Lenze et al.,
2014).
The study with the highest quality showed no differences
between MBSR and the active control group on several cogni-
tive measures (Mallya & Fiocco, 2015). However, the sample
consisted of high functioning adults and therefore ceiling
effects cannot be excluded. One of the strengths of this study
was the inclusion of an active control group, but some of the
exercises had overlap with the mindfulness exercises (e.g.
relaxation). It may be productive for future studies to compare
MBI with a group-based psychoeducation intervention such
as was used by Smart et al. (2016). The Mallya and Fiocco
study (2015) can serve as an example of how future studies
may be conducted, extending the sample to populations of
older adults with cognitive complaints or depressive symp-
toms. For example, a meta-analysis showed signiﬁcant effects
of MBCT in individuals with elevated levels of depression and
anxiety, but smaller effects in non-clinical populations (Hof-
mann, Sawyer, Witt, & Oh, 2010). Of course, it remains to be
examined if this holds for cognitive outcomes in older adults.
Regarding cognitive complaints, Smart et al. (2016) showed in
a well-designed pilot study that older adults with subjective
cognitive decline reported less cognitive complaints and
increased memory self-efﬁcacy following MBSR. Future stud-
ies that incorporate follow-up and larger samples will show
whether these effects are robust.
Limitations
Several problems with these studies were identiﬁed. Most
studies had a high risk of bias ratings. Only one study (Mallya
& Fiocco, 2015) had more ‘low’ risk bias ratings than ‘unclear’
or ‘high’ risk (Table 2). Different neuropsychological tests
were used, and most did not include an elaborate battery of
tests or used measures that were not very sensitive (e.g.
MMSE), making it difﬁcult to draw conclusions. Lack of statisti-
cal power is another problem. According to a review on MBSR
trials, 33 participants per group are required in a two group
design to achieve an 80% chance of detecting medium-to-
large treatment effects (Baer, 2003). Only two of the six stud-
ies in this review have a sample size that can be considered
adequate. Moreover, only two studies used an active control
group. The studies included different groups of older adults,
ranging from healthy individuals to people with cognitive
complaints or bereaved individuals with loss-related stress.
Conclusions
This review highlights the need for more rigorous studies that
examine the effect of a standard 8-week MBI on cognition in
older adults, because current evidence is not sufﬁcient to
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draw a conclusion. Feasibility and acceptability have been
demonstrated, and the shift has to be made toward well-
designed studies to advance knowledge in this area. The use
of a standardized intervention format, active control group,
large sample size and extensive neuropsychological test bat-
tery is recommended.
It is recommended that future studies on cognitive func-
tioning also include measurements on daily life functioning.
Improved performance on a neuropsychological test might
not always be indicative of improved functioning in daily life.
That is, other studies on cognitive training with older adults
have shown small effects, and the problem is that even
though individuals may score higher on a test, this may not
impact daily life functioning in any way. The strength of the
MBI may not necessarily lie in improving objective cognitive
performance but in how people relate to their cognitive prob-
lems, improving wellbeing and helping individuals make bet-
ter life style choices. There is growing evidence of improved
wellbeing in elderly participating in MBI, such as substantial
reductions of emotional stress in older adults with depression
and anxiety after MBSR (Young & Baime, 2010). Future
research could focus on the mechanisms of this process to
get a deeper understanding of why and for whom this inter-
vention works. For example, the experience sampling method
(Myin-Germeys et al., 2009) may be used to investigate the
effect of MBI on stress reactivity.
Regular meditation over a prolonged period of time may
have a protective effect on cognitive aging (Gard et al., 2014;
Luders, 2014). Prevention in the preclinical stage may be the
most effective way to decrease the incidence of age-related
cognitive decline. MBI could work at two different stages of
life. The ﬁrst would begin at an earlier life stage as prevention,
possibly slowing down age-related cognitive decline by brain
structure and life style. The second approach would incorpo-
rate MBI at a later life stage; to reduce burden of worries,
depression and anxiety symptoms. Moreover, MBI has the
advantage of being inexpensive, and easy to teach and per-
form. However, in order to substantiate such supposed bene-
ﬁts of MBI, more well-designed studies with standardized
protocols are required.
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